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SYNTHETIC LAMINATE STRUCTURE AND METHOD FOR MAXING SAME 

Cross Reference to Related Applications 
5 This application is a continuation-in-part of 

application Serial No. 08/575,454, filed 
December 20, 1995. 

Field of t he Invention 
10 The present invention relates to a synthetic laminate 

structure having an aesthetically desirable surface 
appearance and to a method for making the synthetic 
laminate structure. 

15 Backgroun d of the Invention 

Traditional synthetic laminates are composites made 
from any one of several types of thermosetting plastic and 
may contain a printed pattern. However, such laminates 
cannot be thermoformed and are generally rigid and 

20 brittle. In addition, certain materials which offer the 
prospect of providing improved properties in synthetic 
laminate structures do not readily adhere to adjacent 
layers resulting in nonuniform lamination or de lamination 
after a period of use or upon being worked as in a 

25 milling, cutting or thermof orming operation, which 
adversely affects the functional or aesthetic 
characteristics of the resulting product. 

Summary of t he Invention 
30 Accordingly, it is an object of this invention to 

provide a synthetic laminate structure having an 
•aesthetically desirable surface appearance. 

It is another object of this invention to provide a 
synthetic laminate structure of the character described 
3 5 which is lightweight and exhibits good durability. 

It is a further object of this invention to provide a 
synthetic laminate structure of the character described 
which has the appearance of a natural building material. 
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It is also an object of thiB invention to provide a 
synthetic laminate structure having a colored or printed 
image wherein the laminated structure can be thermof ormed 
and molded without substantially distorting the colored or 
5 printed image and without significant delamination. 

An additional object of this invention is to provide 
a synthetic laminate structure and a method of making 
synthetic laminate structures wherein layers of material 
heretofore difficult to laminate are effectively and 
10 uniformly laminated together to minimize delamination 

providing a product with improved functional and aesthetic 
properties. 

Another object of the invention is to provide a 
synthetic laminate structure which may be thermoformed 
15 without significant delamination to provide various shaped 
articles for lavatory, bath and countertop applications. 

With regard to the foregoing, the present invention 
provides a synthetic laminate structure which comprises : 

(A) an outer layer comprising a substantially 
20 transparent copolyester having an inherent 

viscosity of from about 0.5 to about 1.2 dL/g; 

(B) a printed or colored film layer having opposed 
surfaces wherein at least one of the surfaces is 
colored or has an image printed thereon; 

25 (C) a backing layer disposed adjacent the film layer 

comprising a polymer selected from the group 
consisting of polyvinyl chloride and a 
copolyester; and 
(D) a laminating enhancer layer comprising a 

30 polyurethane disposed between the outer layer 

and the film layer providing a bond between the 
layers which is characterized by a substantial 
absence of visible air pockets or adhesion 
discontinuities . 



35 
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In a preferred embodiment, the synthetic laminate 
structure further comprises a hardcoat selected from the 
group consisting of UV-cured or electron-beam-cured 
cross linked acrylic, vacuum -cured or UV-cured ure thane, 
5 UV-cured or electron-beam- cured silicon with acrylic, and 
heat cured urethane or plastisol disposed on the outer 
layer to provide scratch and dent resistance to the 
synthetic laminate structure. 

The present invention is also directed to a method 
10 for making a synthetic laminate structure vhich comprises: 

I. disposing a laminating enhancer comprising a 
polyurethane in a random or uniform pattern 
between a first surface of an outer layer 
comprising a substantially transparent 

15 copolyester having an inherent viscosity of from 

about 0.5 to about, 1.2 dL/g and a first surface 
of a printed or colored film layer so that a 
substantially discontinuous layer of the 
laminating enhancer is sandwiched between the 

20 first surface of the outer layer and the first 

surface of the film layer; 

II. disposing a backing layer comprising a polymer 
selected from the group consisting of a 
copolyester and polyvinyl chloride adjacent a 

25 second surface of the film layer so that the 

outer layer and film layer with the laminating 
enhancer sandwiched therebetween and the backing 
layer are in superposed relation; and 

III. applying sufficient heat and pressure to the 
30 superposed outer layer, film layer and backing 

layer to cause the laminating enhancer to flow 
and spread between the outer layer and film 
layer into a substantially continuous layer 
providing a bond between the outer layer and 
35 film layer characterized by a substantial 
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absence of visible air pockets or adhesion 
discontinuities . 
The invention provides a synthetic laminate structure 
which has an aesthetically desirable surface appearance 
5 and exhibits good durability for use as a building 

material. The laminate has a colored or printed image and 
can be thermof ormed and molded without substantially 
distorting the colored or printed image and without 
significant delamination. Light reflecting off the 
10 surface of the laminate gives a 3 -dimensional appearance 
or depth effect with respect to the colored or printed 
film layer. 

Brief Description of the Drawings 
15 The above and other features of the invention will be 

further described in the following detailed specification 
considered in conjunction with the accompanying drawings 
in which: 

Fig. 1 is a partially separated cross-sectional view 
20 of a substantially planar synthetic laminate structure 

according to one embodiment of the present invention; and 
Fig. 2 is a partially separated cross -sectional view 
of a substantially planar synthetic laminate structure 
having a hard coat according to another embodiment of the 
25 present invention . 

Description of the invention 

This invention relates to a synthetic laminate 
structure and a method for making the synthetic laminate 

30 structure. The laminate has an aesthetically desirable 
surface appearance, for example, that of a natural 
building material such as wood or stone. More 
particularly, the synthetic laminate structure contains an 
outer layer of transparent copolyester, a printed or 

35 colored film layer having opposed surfaces wherein at 
least one of the surfaces is colored or has an image 
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printed thereon, and a backing layer. A polyurethane- 
based laminating enhancer is provided between the outer 
layer and film layer and preferably between the film layer 
and backing layer. As used herein, "outer layer" and 
5 "backing layer" denote positions of the layers relative to 
the film layer and do not necessarily imply that the outer 
layer and backing layer are the outermost layers of the 
laminate structure. Thus, the laminate structure of the 
present invention may contain multiple layers on each side 
10 of the film layer as well as multiple film layers. 

The outer layer comprises a transparent copolyester. 
The copolyester is preferably a PETG copolyester. As 
defined herein "PETG copolyester" is a polyethylene 
terephthalate polyester modified with 2 mole % to 99 mole 
15 % of cyclohexanedimethanol repeat unit. The 

cyclohexanedimethanol may be either the 1,4- or 1,3- 
ieomer and may be either in the cis- or trans- form or a 
mixture of the isomers. The copolyester may be 
semi -crystalline or amorphous, preferably amorphous. The 
20 outer layer is preferably from about 0.13 mm to about 12.7 
mm thick (0.005 to about 0.500 inch thick). 

The copolyester contains repeat units from a 
dicarboxylic acid and a diol, based on 100 mole % 
dicarboxylic acid and 100 mole % diol. The dicarboxylic 
25 acid component contains at least 80 mole % of terephthalic 
acid or dimethylterephthalate . The copolyester may 
optionally be modified with up to 20 mole % of one or more 
different dicarboxylic acids other than terephthalic acid 
or dimethylterephthalate such that the total dicarboxylic 
30 acid content is equal to 100 mole %. Examples of other 
dicarboxylic acids which may be used with terephthalic 
acid include phthalic acid, isophthalic acid, 1,4-, 1,5-, 
2,6-, and 2 , 7-naphthalenedicarboxylic acid, 1,3-, 1,4- 
cyclohexanedicarboxylic acid, cyclohexanediacetic acid, 
35 oxydibenzoic acid, 4, 4 -biphenyl dicarboxylic acid, succinic 
acid, glutaric acid, adipic acid, azelaic acid, sebacic 
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acid, suberic acid, pimelic acid, and 1, 12-dodecanedioic 
acid. The copolyester may be prepared from one or more of 
the above dicarboxylic acids. 

It should be understood that use of the corresponding 

5 acid anhydrides, esters, and acid chlorides of these acids 
is included in the term "dicarboxylic acid". 

The diol component contains repeat units from 9B to 1 
mole % ethylene glycol and 2 to 99 mole % 
1,4 -cyclohexanedimethanol and/or 

10 1,3 -cyclohexanedimethanol. The cyclohexanedimethanol may 
be present as the cis or trans isomer or mixtures thereof. 
In addition, the diol component can optionally be modified 
with up to 20 mole % of one or more different diols other 
than ethylene glycol and cyclohexanedimethanol such that 

15 the total diol content is equal to 100 mole %. The 

additional diols include cycloaliphatic diols having 6 to 
16 carbon atoms and aliphatic diols having 3 to 16 carbon 
atoms . Examples of diols which may be used with ethylene 
glycol and cyclohexanedimethanol include di ethylene 

20 glycol, triethylene glycol, propane -1 , 3 -diol, 

butane -1,4 -diol, pentane-1, 5 -diol, hexane-1, 6 -diol , 
3 -methylpentanediol - (2,4) , 2-methylpentanediol- (1,4) , 
2,2,4-trimethylpentane-diol- (1,3) , 2-ethylhexane- 
diol-(l,3), 2,2-diethylpropane-diol- (1,3) , hexanediol- 

25 (1» 3), 1, 4 -di- (hydroxyethoxy) -benzene, 2,2-bis-(4- 
hydroxycyclohexyl ) -propane , 2,4 -dihydroxy- 1,1,3,3- 
tetramethyl-cyclobutane, 2,2-bis- (3-hydroxyethoxyphenyl) - 
propane , and 2 , 2 -bis - (4 -hydroxypropoxyphenyl) -propane . 
The copolyester may be prepared from one or more of the 

30 above diols. The copolyesters may also be modified with 
polyethylene glycols or polytetramethylene glycols to 
enhance ■ elastomeric behavior. 

The copolyester has an inherent viscosity of 0,5 to 
1.2 dL/g. Preferably, the copolyester has an inherent 

35 viscosity of 0.6 to 0.9 dL/g as measured at 25©C using 

0.50 grams o£ polymer per 100 ml of a solvent consisting 
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of 60V by weight phenol and 40% by weight 
tetrachloroethane. It is especially preferred that the 
copolyester be prepared from or derived from repeating 
units consisting of terephthalic acid units, ethylene 
5 glycol units and 1, 4-cyclohexanedimethanol units. 

The copolyester may be prepared by conventional 
polycondensation procedures well-known in the art. Such 
processes include direct condensation of the dicarboxylic 
acid(s) with the diols or by ester interchange using a 

10 dialkyl dicarboxylate . For example, a dialkyl 

terephthalate such as dimethyl terephthalate is ester 
interchanged with the diols at elevated temperatures in 
the presence of a catalyst. 

The printed or colored film layer has opposed 

IS surfaces wherein an image is printed on one of the 

surfaces and/or the film layer contains coloration. More 
than one printed or colored film layer may be used in the 
laminate structure of the present invention. The use of 
multiple film layers can provide a 3 -dimensional or 

20 "floating" appearance to the images or lettering in the 
printed or colored film layers. Each of the printed or 
colored film layers is joined to an outer layer on one of 
its surfaces by means of a laminating enhancer such that 
the image or coloration can be seen through the outer 

25 layer without significant distortion. The printed or 
colored film layer may comprise any suitable polymeric 
material which is compatible with the materials used for 
the outer layer and the backing layer, inks, and other 
materials used in fabricating the synthetic laminate 

30 structure. Preferably, the film layer comprises a 
polyvinyl chloride (PVC) or copolyester. 

The film layer preferably ranges from about 0.025 mm 
{0.001 inch) to about 0.254 mm (0,010 inch) in thickness, 
and more preferably 0.025 mm (0.001 inch) to 0.178 mm 

35 (0.007 inch) and most preferably about 0.025 mm (0.001 
inch) to 0.125 mm (0.0015 inch) in thickness. However, 
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polymeric films thinner or thicker may be used in the film 
layer depending on the equipment available, and under such 
conditions the thickness is limited only by functionality. 
In one embodiment, the image or coloration is printed 
5 on the bottom side of the film layer in which case the 
polymer used to prepare the film layer should be 
transparent. Any image may be used provided it has an 
aesthetically desirable surface appearance such as an 
image of a natural building material. As used herein the 
10 term "building material n means a material of suitable 

strength, durability, impact resistance, and rigidity that 
it can be used in construction of articles that could also 
be constructed of natural building materials such as wood 
or stone. 

15 The image to be printed on the film layer can be 

prepared according to conventional photographic printing 
processes or with a digitized database generated from a 
photographic image. Digitizing and storing the image may 
be accomplished through any of a number of processes well 

20 known in the computer art as scanning. 

Printing a selected image on the film layer may be 
accomplished by engraving one or more cylinders, and using 
such cylinders to print the selected engraved image on the 
film layer with appropriate ink, according to processes 

25 well known in the printing art. The resolution of the 

printing method should be in the range of about 30-59 dots 
per linear cm (75-150 dots per linear inch), i.e. about 
872 cm 3 - 3,488 cm 2 (5,625-22,500 dotB per square inch). 
An illustrative example of how this printing process can 

30 be used for bottom. printing a wood grain image on the . 

bottom surface of the film layer comprises using a first 
cylinder for first printing a pattern of black or other 
dark colored ink corresponding to the most prominent and 
most widely spaced grain lines, i.e. coarse grain. A 

35 second cylinder may then be used for printing smaller, 
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more closely spaced grain lines, i.e. fine grain, using 
black or other dark colored ink. 

A third cylinder may be used for printing colored 
bands on the film. For example, bands about 3.8 cm (1.5 
5 inch) wide and spaced apart by about 3.8 cm (1.5 inch) are 
printed in a selected brown color. These bands give the 
effect of color variations within the wood, and the 
widths, spacing, and color of such bands are all 
selectable. A fourth cylinder may be used for printing a 

10 relatively solid background color of a selected shade of 
brown or other color corresponding to the color of the 
type of wood being simulated. Also, additional cylinders 
may be used to provide even more image effects in the 
printed or colored film layer. It is considered that a 

15 person of ordinary skill in the art could select more or 
fewer cylinders and printing steps to prepare a selected 
image . 

These steps would be reversed for top printing an 
image on the top surface of the printed or colored film 
20 layer, i.e. the solid color would be printed first 

followed in succession by printing of the bands, fine 
grain, and coarse grain. Typically, there is Borne 
stretching of the film during printing. Therefore, the 
second cylinder should be slightly larger than the first 
25 cylinder, the third slightly larger than the second, and 
the fourth slightly larger than the third, so that the 
image printed with each cylinder is in proper register. 

The ink used in the printing is preferably a solvent - 
based ink which is critical to producing a durable 
30 synthetic laminate structure that is resistant to 

delamination. During bonding together of the layers of 
the synthetic laminate structure, the layers of ink should 
bond with any adjacent layers as well as to the polymer 
used to prepare the printed or colored film layer and 
35 backing layer (for bottom printing) or outer layer (for 

top printing) . A particularly preferred solvent -based ink 
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comprises about 20-70% of a solvent, about 5- 50V of a 
pigment, a vinyl acetate polymer and formulation aids, and 
is available from American Mirrex. 

The film layer may also be colored throughout itB 
5 thickness by inclusion of pigments or colorants therein 
during its manufacture and this colored film may be used 
as is without printing thereon, or the colored film may be 
used as background for further printing of images thereon 
which may be seen through the outer layer. 

10 The backing layer of polymer may be either 

transparent or opaque. Hence, the backing layer may be 
comprised of mixtures or recycled resins which do not 
necessarily retain transparency or even contain materials 
to further enhance or modify the properties of the 

15 finished synthetic laminate structure. However, the outer 
layer and the backing layer are preferably thermally 
compatible. As used herein, "thermal compatible" means 
that when layers of the synthetic laminate structure are 
bonded together under conditions of elevated temperature 

20 and pressure, the layers undergo approximately equal 

thermal expansion or contraction such that the surface of 
the synthetic laminate structure is substantially planar 
and to minimize interfacial stresses when the product is 
thermof ormed. 

25 The backing layer should exhibit good impact 

resistance, strength, and compatibility with the printed 
or colored film layer. The backing layer is preferably 
from about 0.127 mm to about 24.1 mm thick (0.005 to about 
0.950 inch thick). The thickness of the backing layer is 

30 limited only by functionality. Preferably, the backing 
layer is prepared from a PETG copolyester. The PETG 
copolyester used to prepare the backing layer may be 
recycled PETG copolyester, and good optical qualities of 
the backing layer may not be important in many 
3 5 applications. 



WO 97/22474 



PCT/DS96/19862 



- 11 - 



10 



15 



20 



25 



be applied in ^^Z^^Z^i — T 

i^r:-^ u. rr - - 

texture of a roughened --^1^^ under 

the -PP^»"~ f f or ^ ing the air out laterally 

continuous film or layer i 9 Umlnating enhancer 

from between the ^^^tr "ayer frora an adjacent layer 
initially separates the outer ^ of 
<„ = ^..continuous manner with a aexioetai. v 
in a discontinue suffi cient heat and 

spaces ^t-en the layers un ^ ^ ^ 

forma an adhesive. ,.„ a) .i nns 

The laminating enhancer in many 
eliminates the need to apply . . vacuum in rder ~ ^ 
trapped air between the adjacent layer of yn 
Xaminate structure. However, it is noted^ ^ 
esthetic laminate struct^ tapped air 

vacuum may be necessary to assist in ^.irtbl. 
between the adjacent layers. Trapped air is- 
because it distorts «» LTorm^ion of a 

Xaminate ■^J^j^Ti layers. Huring 

an interpenetrating networ* with adjacent layers . 

Preferably, the laminating enhancer is a clear 
Preterao y, liouid at 23-C and is 

— *°^?T*Z V't^Z under the trademark 
35 commercially available ^J^ 1 ^, may al8 o be 
HD 2001. Combinations of laminae y 



WO 97/22474 



PCT/US96/19862 



- 12 



10 



15 



20 



25 



30 



used in the same synthetic laminate structure. The 
lllati, g enhancer may he applied between any layers of 

chancer is applied initially in a random or uniform 
XZ\o that the laminating enhancer disposed between 
The llyera is substantially discontinuous along the width 
or X direction and along the length or V direction 

* ^ i v^t-h the X and V directions, providing 
S SS - discontinuity in the laminating 

enhancer layer. Processes for applying the 
enhancer in this manner include spraying the 
e^cer in a li^id form such as sputtering or doping 
the laminating enhancer in drops or strings from 
Ssswise disposed drip tube with a ~" 
spaced-apart openings. The laminating enhancer is 
7r2rJxY permitted to dry before the film layer is 
Slced on the outer layer with the laminating 
"sandwiched therebetween supporting the film awa, from the 
outer layer with small air-f iUed spaces supplied by 

to apply the laminating enhancer to the film layer. 

The laminating enhancer preferably is applied to the 
oac.il layer in the same manner -^^^1. 
application to the outer layer provided, however 
JL instances it may be sufficient to apply th 
Xaminating enhancer to the backing layer for ^ 
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Method for preparing the synthetic laminate 
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r rrr^ted or ^ ^ 

that a substantially discontinuous layer of the 



30 



35 



WO 97/22474 



PCT/US96/19862 



10 



laminating enhancer is sandwiched at least between the 
first surface of the outer layer and the first surface of 
the film layer. 

The second step involves applying heat and pressure 
to the outer layer, film layer and backing layer to cause 
the laminating enhancer layer to flow and spread between 
the outer layer and film layer' into a substantially 
continuous layer providing an effective bond between the 
outer layer and film layer characterized by a substantial 
absence of visible air pockets or adhesion 
discontinuities. 

Optionally, a second laminating enhancer layer is 
disposed between a first surface of the backing layer and 
a second surface of the printed or colored film layer 
prior to heating and pressing so that a layer of the 
laminating enhancer is sandwiched between the backing 
layer and the film layer. 

Lamination is conducted at a temperature and pressure 
sufficient to cause the layers of the synthetic laminate 
structure to become tacky and bond to each other without 
causing. decomposition, distortion, or other undesirable 
effects . 

In the laminating method, a metal plate which is 
preferably a steel or aluminum plate, a pressure pad to 
help equalize pressure which is preferably a compressible 
fabric pad, and a further metal plate which is preferably 
a flexible aluminum plate having a thickness of 20 mills 
to 140 mills are respectively aligned in parallel pressing 
relation upon the exterior surface of the outer layer or 
hard coat if present. The fabric pad is preferably 
prepared from copper, silicone, NOMEX which is an aramid 
fiber or fabric available from DuPont de Nemours, E. I. & 
Company, or a combination of copper and/or silicone and/or 
NOMEX . 

35 More preferably, cast paper or embossing paper is 

disposed between the metal plate and exterior surface of 
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the outer layer or hard coat to provide a texture to the 
laminate structure and/or to prevent the outer layer which 
is comprised of PETG copolyester or hardcoat from sticking 
to the metal plate. Examples of cast paper or embossing 
paper include patent which provides high gloss, patina 
which provides a satin finish, matte, stucco, ostrich, 
reptilian, glitter, topaz, grid, and allegro which 
provides a leather appearance. A particularly preferred 
cast paper is available as ULTRACAST from S.D. Harren. 
some instances, a hard coat is not necessary because a 
heavily textured surface may not display scratch marks. 

In one embodiment, sufficient heat and pressure may 
be provided to effect a bond between the layers of the 
laminate structure in the absence of a press, employing 
instead the weight of the superposed layers in conjunction 
with application of heat. To augment the reduction in 
pressure a vacuum may be applied in order to remove 
trapped air between the adjacent layers of the synthetic 
laminate structure. 

The laminating method comprises hot press bonding and 
cold press bonding. Hot press bonding is conducted at a 
temperature of about 250«F to about 340«F, preferably 
270»F to 29S-F. a pressure of 70 psi to 110 psi, 
preferably 90 psi to 100 psi, and for a period of time of 
about 1 to about 15 minutes, preferably 2 to 13 minutes. 
A temperature exceeding 340«F and a pressure exceeding. 110 
psi is undesirable in hot press bonding since the layers 
may squeeze out of the aligned synthetic laminate 
structure. Hot press bonding is followed by cold press 
bonding wherein the synthetic laminate structure is held 
rigid at a temperature of about 70»F to about 340»F, 
preferably 100-F to 130<-F and a pressure of about 13 psi 
to about S00 psi, preferably 100 psi to 300 psi, more 
preferably about 250 psi while the laminate structure 
35 cools. 
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Lamination may be conducted using individual 
relatively short sheets of overlaid material or using 
elongated sheets for later width wise separation. The 
material is preferably laminated in a stationary press, 

5 however, the material may be laminated using continuous 
casting equipment of the type used in the plastics 
industry for producing laminate web material such as a 
machine employing upper and lower continuous belts. At 
least one of the belts is generally heated and the 

10 laminate structure is fed into the space between the belts 
for movement with the belts while being heated and 
pressed. 

Once the synthetic laminate structure is cooled it 
may be shaped and formed into a variety of useful articles 
by thermoforming. Illustrative articles include counter 
tops, table tops, cabinet doors, game boards, juvenile 
products, toys, panels for shower stalls, hot tubs, 
chalkboards, indoor and outdoor signs, seamless vanity 
tops including sink, soap dish, and back splash. 

Referring to the drawings, Figure 1 illustrates a 
partially separated cross-section of a substantially 
planar synthetic laminate structure 4. It is noted that 
the drawings are graphical in nature and not drawn to 
scale. The synthetic laminate structure 4 comprises four 
layers: a transparent outer layer 12, a printed or colored 
film layer 16, a laminating enhancer layer 14 sandwiched 
between the outer layer 12 and film layer 16, and a 
backing layer 18. The outer layer 12 and backing layer 18 
provide the strength, chemical resistance, impact 
30 resistance, scratch resistance and other qualities 

necessary for the synthetic laminate structure to be used 
as a synthetic building material, while the film layer 16 
is printed with an image or colored. 

Referring to the drawings, Figure 2 illustrates a 
35 partially separated cross-section of a substantially 
planar synthetic laminate structure 8, The synthetic 
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laminate structure 8 comprises six layers < a hardcoat 
layer 20, a transparent outer layer 22. a printed or 
colored film layer 26, a laminating enhancer layer 24 
sandwiched between the outer layer 22 and film layer 26. a 
back layer 26, and a laminating enhancer layer 30 
sandwiched between the back layer 28 and film layer 26. 
The hardcoat layer 20 and backing layer 28 provide the ^ 
strength, chemical resistance, impact resistance, scratch 
resistance and other qualities necessary for the synthetic 
laminate structure to be used as a synthetic building 
material, while the film layer 26 is printed with an image 
or colored. 

While the invention has been described with 
particular reference to certain embodiments thereof, it 
15 will be understood that changes and modifications may be 
• n ade which are within the skill of the art. The present 
invention is limited only by the claims that follow. 
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WHAT IS CLAIMED IS: 

1. A synthetic laminate structure which comprises: 

(A) an outer layer comprising a substantially 
transparent copolyester having an inherent 
viscosity of from about 0.5 to about 1,2 dL/g; 

(B) a printed or colored film layer having opposed 
surfaces wherein at least one of the surfaces is 
colored or has an image printed thereon; 

(C) a backing layer disposed adjacent the film layer 
comprising a polymer selected from the group 
consisting of polyvinyl chloride and a 
copolyester; and 

(D) a laminating enhancer layer comprising a 
polyurethane disposed between the outer layer 
and the film layer providing a bond between the 
layers which is characterized by a substantial 
absence of visible air pockets or adhesion 
discontinuities . 

2. The synthetic laminate structure of Claim 1 wherein 
the copolyester comprises: 

(1) a dicarboxylic acid component comprising repeat 
units from at least 80 mole % of terephthalic 
acid or dimethylterephthalate; and 

(2) a diol component comprising repeat units from 9i 
to 1 mole % ethylene glycol and 2 to 99 mole V 
cyclohexanedimethanol , based on 100 mole V 
dicarboxylic acid and 100 mole % diol. 

3. The synthetic laminate structure of Claim 2 wherein 
the diol component of the copolyester comprises repeat 
units from 67 to 75 mole % of ethylene glycol and 33 to 2! 
mole V of 1,4-cyclohexanedimethanol. 
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4 The synthetic laminate structure of Claim 1 wherein a 
layer of laminating enhancer is disposed between said 
outer layer and said printed or colored film layer and 
between said backing layer and said printed or colored 
film layer. 

5 The synthetic laminate structure of Claim 1 wherein 
the image on the printed or colored film layer is printed 
with a solvent -based ink. 

6. The synthetic laminate structure of Claim 1 wherein 
the printed or colored film layer is prepared from a 
polymer selected from the group consisting of polyvinyl 
chloride and a copolyester. 

7 The synthetic laminate structure of Claim 1 wherein 
the thickness of the outer layer is from about 0.127 mm to 
about 12.7 mm thick. 

8 The synthetic laminate structure of Claim 1 wherein 
the thickness of the printed or colored film layer is from 
about 0.025 mm to 0.254 mm thick. 

9 The synthetic laminate structure of Claim 1 wherein 
the thickness of the backing layer is from about 0.127 mm 
to about 24.1 mm thick. 



10. The synthetic laminate structure of Claim 1 further 
comprising a hard coat disposed on the outer surface 

30 layer. 

11. The synthetic laminate structure of Claim 10 wherein 
the hard coat is a bi layer film. 
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12 The synthetic laminate structure of Claim 10 wherein 
the hard coat is selected from the group consisting of UV- 
cured or electron-beam-cured crosslinked acrylic, vacuum- 
cured or UV-cured urethane, UV-cured or electron-beam- 
5 cured silicon with acrylic, heat cured urethane or 
plastisol, and combinations thereof. 

13. The synthetic laminate structure of Claim 1 wherein 
the printed or colored film layer has an image of a 

10 natural building material. 

14. The synthetic laminate structure of Claim 13 wherein 
the natural building material is wood. 

15 15. The synthetic laminate structure of Claim 13 wherein 
the natural building material is stone. 

16. A method for making a synthetic laminate structure 

which comprises: t 
20 It disposing a laminating enhancer comprising a 

polyurethane in a random or uniform pattern 
between a first surface of an outer layer 
comprising a substantially transparent 
copolyester having an inherent viscosity of from 
about 0.S to about 1.2 dL/g and a first surface 
of a printed or colored film layer so that a 
substantially discontinuous layer of the 
laminating enhancer is sandwiched between the 
first surface of the outer layer and the first 
surface of the film layer; 
II. disposing a. backing layer comprising a polymer 
selected from the group consisting of a 
copolyester and polyvinyl chloride adjacent a 
second surface of the film layer so that the 
outer layer and film layer with the laminating 
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enhancer sandwiched therebetween and the backing 
layer are in superposed relation; and 
III. applying sufficient heat and pressure to the 

superposed outer layer, film layer and backing 
layer to cause the laminating enhancer to flow 
and spread between the outer layer and film 
layer into a substantially continuous layer 
providing a bond between the outer layer and 
film layer characterized by a substantial 
absence of visible air pockets or adhesion 
discontinuities . 

The method of Claim 16 wherein the laminating 
enhancer is disposed by spraying. 



17. 



18. The method of Claim 16 wherein the laminating 
enhancer is disposed by sputter coating. 

19. The method of Claim 16 further comprising a 
laminating enhancer between the backing layer and the 
second surface of the film layer. 

20. The method of Claim 16 wherein Step (III) is carried 
out by hot press bonding followed by cold press bonding 
wherein hot press bonding is conducted at a temperature of 
about 250'F to about 340'F and a pressure of about 70 psi 
to about 110 psi and cold press bonding is conducted at a 
temperature of about 70-F to about 34 0 o F and a pressure of 
about 13. psi to about 500 psi. 



21 The method of Claim 20 wherein hot press bonding is 
conducted at a temperature of 270>F to 295<>F and a 
pressure of 90 to 100 psi and cold press bonding is 
conducted at a temperature of 100>F to 130°F and a 
35 pressure of 100 psi to 300 psi. 
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